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A B S T R A C T
(SrFe12O19)x(CaCu3Ti4O12)1-x (x = 0.01, 0.03, 0.07, 0.1) composites were synthesized using a solid state
method, while the pre-synthesized strontium hexaferrite SrFe12O19 (SFO) was added to the stoichiometric
amount of CaO, CuO and TiO oxides to form the CaCu3Ti4O12 (CCTO) structure around SFO microinclusions.
The structural and microstructural properties of obtained composites were studied by X-ray diﬀraction,
scanning electron microscopy and transmission electron microscopy techniques. The magnetic properties were
studied by electron spin resonance and magnetometry methods. Based on all experimental data we can
conclude, that SFOxCCTO1-x nanostructured composites were formed only for concentrations x = 0.03 and x =
0.07, where SFO nanoinclusions are inside CCTO matrix, that leads to the strong mutual inﬂuence of the
magnetic properties of both component.
1. Introduction
Composite materials attract much attention due to the possibility to
create the new structure combining the components with high values of
the magnetic susceptibility and dielectric permittivity in diﬀerent
component proportions, because they can be used in variety of
applications. They exhibit unexpected new physical properties, which
can depend on the synthesis method and the internal structure of the
composite. The ideal dual-phase (Bi4Ti3O12)x(CaCu3Ti4O12) x1− (x = 0–
1.0) composite system with separate orthorhombic and cubic phases
gives a high dielectric constant (ε′ > 3000) at 100 Hz at room tem-
perature for x = 0.8, that makes these composites applicable for the
fabrication of miniaturized global positioning system (GPS) patch
antennas [1]. The excellent absorption properties of SrFe12O19-based
materials indicated their great potential as microwave-absorbing
materials. So the microwave absorption results for SrFe12O19-TiO2
indicated that the minimum reﬂection loss for a specimen with 4.2 mm
thickness reached up to −33 dB [2]. The reduced graphene oxide/
strontium ferrite/polyaniline ternary nanocomposites exhibited the
best absorption property (−45.00 dB) at 16.08 GHz with the
5.48 GHz bandwidth with the optimum matching thickness of the
sample 1.5 mm [3]. Special attention is paid to the core-shell struc-
tured composites. The excellent review about the applications of
exchange coupled bi-magnetic hard/soft and soft/hard ferromagnetic
core/shell nanoparticles in the ﬁeld of permanent magnets, recording
media, microwave absorption, biomedical applications was published
earlier [4].
Here we investigate the magnetic properties of the composite
materials which consist of two inorganic components. One of the
components is CaCu3Ti4O12 (CCTO) which has the perovskite-type
structure (space group Im3, a = 7.391 Å) [5,6] and undergoes the phase
transition into the antiferromagnetically ordered phase below TN =
25 K and a Weiss constant of Θ ∼ −30 KW [7]. The dielectric constant
of CCTO has a high value ε = 10 − 103 5 in a wide temperature range
(40–450 K) for frequencies up to 10 MHz [8,9]. As the second
component of the composite material besides CCTO we chose the
strontium hexaferrite SrFe12O19 (SFO) with ferromagnetic properties
to modulate the magnetic properties of the composite. The crystal
structure of SFO belongs to the space group P mmc6 /3 with the cell
parameters a = b = 5.89 Å and c = 23.1 Å [10,11], and the temperature
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